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1. IEJM OCBOEHUA JUCIMILTAHBI

[lensio ocBOEHAs TUCIMILIMHEL "MeETpOIOTHs ¥ pafuon3MepeHus’ SBisieTcs (HOPMHPOBAHHE
obmenpodeccHoHan KOMIETeHIHI B cOOTBETCTBHH ¢ TpeGopanuamu OI'OC, obyyas cnenuanucra B
00nacTH  METpPOJIOTHYECKOro oOecredeHHs, TEXHHYECKHX H3MEPEHHi, CTaHAapTH3alkuM |
cepTHQHKallMd INPHMEHHUTENBHO K 3agadaM pa3pabOTKH, IIPOHM3BOJACTBA H  JKCIUIyaTaluH
PagMOTEXHHYIECKHX CPENICTB.

3apaun:

1. MsydeHHe OCHOB METPOJIOTHMH, OBJAJCHHE METOJaMH M CPEACTBAMH M3MEPEHHS [IapaMeTpPOB K
XapaKTEPUCTHK LeNEH, CHTHAIOB.

2. W3ydenwe OPHHIHAINOB JEHCTBHA, TEXHHYECKHX M METPOJIOIMYECKHX XapaKTEPHCTHK CpE/CTB
U3MEPEHUIA.

3. ®opMHpOBaHHE NPAKTMYECKAX HABHIKOB BBIIONHEHMSA W 06pabOTKH pe3ynbTaToB M3MepeHHH,
OIIEHKH ITOIPEIIHOCTH H3MEPEHHUH.

4. O3HaKOMIICHHE C OCHOBaMH CTaHIapTH3AlUH M CEPTUDHUKALMHA CPEICTB U3MEPEHHH, C METOJAMH

obecrniedeHHs ENUHCTBA H3MEPEHHUIH H COOTBETCTBYIOLICH HOPMATUBHOR JOKyMEHTAIIHEH.

2. MECTO JUCIIMILIMHBI B CTPYKTYPE OIIOII BO

HHCIIPIIUIHH& «MCTPO.TIOFHH H PATAOH3MEPEHHA» OTHOCHTCH K 6a30BEIM JUCHUIIITHHAM —

b1.0.14.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYUYEHHUS IO JUCITUILIMHE

IlnanupyeMble pesynpTaTsl OOydYeHHS [O IMCLMIUIAHE, COOTHECEHHBIE C ILIAHMPYEMBIMH

pesynbTaTamu ocBoeHus OIIOIT (koMueTeHOHAMU 1 HHANKATOPAMHU JOCTHXKEHHS KOMIIETEHIHH )

Gopmupyemsle | [lnanupyeMsie pe3ynsTaTsl 06ydeH s IO AHCIHILIAEE, HanmenoBanue
KOMITETEHITMH B COOTBETCTBHY C HHAUKATOPOM JOCTHKEHUS OLIEHOYHOTO
(xon, comepxanue KOMIICTCHIHH Cpe/cTBa
KOMIIETCHITHH) Hnpukatop noctmken Pe3yneraTel 06yuenus mo
KOMIIETECHIIHH TUCITUILIAHE
(00, codepoicanue
uHOUKamopa
OIK2: OIK-2.1. 3HAET | 3. 00m: metom1 M3MEpEHHA
Cnocoben MeToasl 00paboTkM H BPEMEHHEIX HHTEPBATOB i TecToBBIe Bonpock!
CaMOCTOSTETHHO [IpECTaBIeHUS (hA30BBIX CIBMTOB, YACTOTHL KonTtpomsHas
IPOBOJHATH pe3ynbLTaToB UPH | MOMTHOCTH CHIHANA; pabora
3KCIIEPUMEHTAIbH | SKCIIEPHMEHTAIBHBIX METO/B! HOCTEI0BAHHS IIpakTayeckoe
BI€ HCCJICAOBAHAA U | HCCIIENOBAHMAX (bopMEI  criekTpa 3aJjaHne
HCIOJb30BaTh IIPOIIECCOB CHTHAJIOB;
OCHOBHBIC IDHEMB] | IPOXOKICHHS T —
06paboTku CHTHAJIOB yepes XBpAKTEPHCTHKH PHGOPOB,
HpEACTaRpeRy i OCHOBHBIE TIPHEMEI
HOTYy9eHHBIX PaAMOTEXHHYECKHE 0GpatoTK 1
AREEED CTPYKTYDBL. IpeACTaBiCHUA
OIIK-2.2. Ymeer TONTYYeHHEIX JAHHbIX,
;2:]%‘;;):::%1{0 IIPHUHIHIIEL paboTHI
PaTHOU3MEPHUTENBHAIX
HabmoieHus H TIPHGOPOB:
HU3MEpEHUS Ipu
KCIIEPHMEHTATHLHEIX Ymeem: ouenusars




HCCIIEIOBAaHHAX B
1a60paTOPHBIX
YCIIOBHSX ’
OIIK-2.3. Bnageer
HaBbIKAMH ~ M3MEPEHHUS
[1apaMeTpOB
PaAHOTEXHUIECKHX
IIPOIIECCOB
obpaboTku
MTOTYYECHHBIX 3HAYCHUH

H

IOTPEITHOCTH H3MEPEHMIA,
CaMOCTOSTENbHO BEIOHpATh
IpUOOPEI H IPOBOAMTE
3KCIIEpUMEHTANbHBIE
HCCIIEJOBaHHS;

Braoeem naBbkamu
0bpaboTku u
IpeACTaBICHUS]
HOJYYECHHBIX JAHHBIX.

ITK-1: CuocoGen

I1K-1.1. 3naeTr cnocobnl

3naem npuHIMAIIED

TecToBbIE BOIIPOCEHI

OCYHIECTBIIATE TECTHPOBAHHS CIIOXKHBIX | peXHMYECKOro KonTponsnas
TEXHUYECKOE (GyHKIIMOHATBHBIX Y3/I0B| 06CTyKHBAHUSA pabota
obcyxuBaHHe PaTHO3IEKTPOHHOM PagrodIeKTPOHHOM [TpaxTuyeckoe
PaMO3JIEKTPOHHOM | almmapaTypsl. annaparypbl 3aJJaHue
anmnaparypsl IIK-1.2. Ymeet g L

HCHOTb30BaTh iy e

H3MEPUTENIEHOE obCTyxuBaHHe

obopynoBanue 1A PaIHO3IEKTPOHHOM

PETYIIHPOBKH CIOKHBIX anmnaparypsl

q)yHKHHOHam’Hmy 3108/ Bradeem napbamu

Pa/HO3IICKTPOHHOR TEXHHYECKOe

?IH nalp gﬂg’ﬂ obcmyxuBanue

e T Pigaeer PaIHO3IEKTPOHHOR

gjﬁ;ﬂ;ﬁn PeryIMpOBKH -

(GYHKIMOHATBHEIX Y3JI0B

PaaHO3IEKTPOHHOM

| anmaparypsl
4. OBBEM U CTPYKTYPA JUCIHHIIIUHBI

TpyRoeMKoCTb IMCIMILTMHEI cocTaBnser 4 3adeTHble equHunsl (144 qaca).

TemaTHuecknii mian
topma obyqenns — ounas

KoHTakTHas pabota
. ofyqaromuxcs ¢ Dopmer
= NEeAarora4ecKuM N TEKymero
9 paboTHHKOM E KOHTDOJIsA
No HaumenoBanue Tem w/mwm § 5 0 = oS YCIIEBA€MOCTH,
v paszenos/TeM g S = = ’§ 3 %.% dopma
AUCIUILTAHEI & E SEISE|2F |88 5 & IIPOMEKYT.
Sl g E E SRR = aTTeCTAIUH
T 2 % 3 § B § 3| © (no cemecmpamy)
[=9 = QR
= = 5
1 Pome MeTponorun 6L 2
Merponoruueckue
& XapaKTePUCTUKH HIIOBEpKa | 6 | 2 | 2 | 2 4 | 2
CPEZICTB H3MEPEHUH




3 [TorpentHOCTH H3MEPEHHH 6&l3 |2
4 O6paboTtka Pe3yJIbTaToB 6lal2] 2 4 1 2
H3MEpeHAH
5 |Mertomsl u cpeacTBa H3MepeHHH| 6 | 5 | 2
V3MepeHue BpEMEHHBIX Peittunr
: HHTEPBAIOB H (a30BLIX CABUIOB elay2] 2 i . . KOHTpOoJIb Nel
7 | Hsmepenme gacToThl curHana | 6 | 7 | 2
8 AHAJIOTOBEIE BOJIBTMETPBI 6 (8|2 2 4 i f 2
9 I{udpoBbie BOIBTMETPHI 6 |92
10 |HW3mepenue momHoCcTH curHama| 6 | 10| 2 | 2 4 1 2
11 Ocnumorpadst 6 (11| 2
12 | ABanm3aTopsl crieKTpa curgama| 6 |12 2 | 2 4 1 2 Kog:g:ﬁ%gz
13 Hamepenne XapakTepUCTHK | ¢ | 13| o
nenei
14 | Usmepenue ycrpoiictBHaCBU | 6 (14 | 2 | 2 < 1 P
I'CH - roc. cuctema
15 obecrniedeHns €AMHCTRBA 6 (15| 2
N3MEpPEHUH
16 | OcHoBEI cTagAapTH3amuU B PO | 6 |16 | 2 2 4 1 2
17 | OcuoBsl cepruduxanuu B P@ | 6 |17 | 2
H3mepenne napameTpos u PetiTaar
= ylpaBieHHE kagecTBOM POA ol el 4 ! B KOHTpOJIb Ne3
Bcero 36| 18 | 36 18 OK3aMeH
Hamrawe B mucrammne KITVKP -
Hroro o gucmumnune 36| 18 36 18 OK3aMeH

COJIEPXXAHME JIEKIIMOHHBIX 3AHSITHA 110 JUCLIMIUIMHE

Tema 1. Pons MeTposoran

OcHoBHble TOHATHS MeTposoruu. CpencrBa m3Mmepenuit. [Ipemmer B 3agaud JTUCHHMIUIMHEL
Poss m3MepeHuit B Hay9HbIX pa3paboTkax ¥ B IPOMBIILUIEHHOM IIPOU3BOJICTBE.

Tema 2. MeTponoradeckue XapakKTEpUCTHKH U TTOBEpKa CPECTB U3MEPEHUH

Knaccudpuxanus PUIT (pammomsmeputensHbix mpubopos). [loarpymmer @ Buael mprOopoB.
[TonaTHE O Mepax, STaJoOHaX, oOpa3smoOBHIX M pabodnmx cpencTBax m3MepeHHui. IloBepka cpencts
u3MepeHni. [loBepoUHEbIE CXEMBL

Tema 3. [lorpemnocTy n3Mepenui .

Knaccupukanus morpemmHocreii: ciay4aliHble M CHCTEMaTH4eCKHe, METOOWYECKHEe H
HHCTPYMEHTATBHBIE, CTAaTHYECKHME W IOUHAMHYCCKHE. 3aKOHBl paclpelelieHHs ClirydaiHoi
NOTPEemHOCTH. HopMHpoBaHWE  HHCTPYMEHTAIBHON  NOTPEINHOCTH, IIpeAes]  AOIMYCTHMOM
norpemHoctTd. OCHOBHas H JONOJHHUTENbHAs IOIPEIIHOCTH M CHOCOOBI HMX IIPEACTaBICHHA.
CymMMupoBaHHMe MNOTpemHOCTeH. PacueT MOrpemHOCTH KOCBEHHBIX H3MEPEHHH IO MOTPEIIHOCTSIM
IPAMBIX U3MEPEHHH.

Tema 4. O6pabotka pe3ynbTaTOB H3MEpPEHHI

[loaroroBka M NpoBeleHHE SKCIEpPUMEHTA. 3alUCh pPe3YNILTATOB, OKpyriaeHHe. CrocoObl
YMEHBIICHUS IOTPEIIHOCTEH. YUeT HEHUCKIIOYEHHBIX cucreMarmdeckmx mnorpemuocted (HCII).
Hnentudnkamms ¢GopMbl 3aKOHAa  paclOpefeficHHs IIOTPEIIHOCTEH, HCKMOYeHHe TIpyOBIX
norpemHocTeil. Ob6paboTka pe3yiabTaToB JKcmepHMeHTa. Meroguka o6paboTKH —pe3yiabTaToB
HM3MEPEHHH ¢ MHOTOKpAaTHBIMH HabmoneHWsMHU. TodedHble W HHTEPBAIbHBIE OIECHKH H3MepseMOM




BEC/THYHHEL

Tema 5. MeTtoas! u cpeacTBa H3MEPEHHH ’

Knaccuduxarus metonoB m3MepeHHil. OcoOEHHOCTH aHAIOTOBBIX M IHGPOBBIX CPEICTB
uaMmepennii. Knaccuduxanuss cpencts m3mepenudt (PUII). IIpuHnumsl nocTpoeHHs CpeAcTB
u3Mepennit. CTaTHYecKue XapaKTepUCTHKHA. DIeKTpoMexanudeckue npuOopsl. IIyHTE u 106aBOYHEBIE
COMPOTHBIICHHUA.

Tema 6. V3mepeHne BpeMEHHBIX HHTEPBAIOB U (Pa30BBIX CIBUTOB

Mertonbl HW3MEpeHHH BpEMEHHBIX HHTEpBANOB. M3MepHTenmn BpeMEHHBIX HHTEPBAJIOB.
MuKponpoLieCCOpPHBIE  CpeACTBa  H3MEpPEHHH. AHaIM3  NOTPEIIHOCTEH,  00yCIOBIEHHBIX
JucKpeTH3anued. MeTosl yMeHbINCHUS OrPEITHOCTU JUCKPETU3AIH.

W3mepenus pasHoctd ¢a3. [lorpemnoctd npu npeoOpa3oBaHUH KW yYMHOXXCHHH 4YacCTOTHL
Hamepennss myreM mnpeobpa3oBaHWS pa3sHOCTH (a3 BO BPEMEHHOM HMHTEpBal M B HaIpMKEHHE.
MuxkponeccopHsie HazoMeTpEI.

Tema 7. M3amepeHne 9acTOTH CHTHANA

Pe30oHaHCHEI ¥ MUPOBON METOIRI H3MEPEHHH YACTOTHI, KOCBEHHBIE H3MEPEHHUS YaCTOTHI 110
IepHoxy IIOBTOPEHHS KaK MeETOJ YMEHBIIEHHSs MOrPeIMHOCTH IUCKPETH3allMH. Pe30HaHCHEIE
9acTOTOMEpPHL. JJIEKTPOHHO-CYETHBIE YaCTOTOMEDPHI JUCKPETHOrO cdeTa. MHKpONpOLECCOPHbIE
A3MEPUTENIM 9acTOThl M IIEPHOAA IIOBTOPEHHUA. OJIEKTPOHHO-CYETHBIM YacTOTOMEP C IOCTOSHHOM
norpemuocteio. 9CY CBY auckperHoro rerepoaumunoro npeobpaszoBanusa. 3CU CBY no meroxy
HEePEeHOCYHKA.

Tema 8. AHanoroBsle BOIETMETPHI

[TapameTpsr  curHamoB. VismMepeHue  HanpspkeHus.  [IpeoOpasoBaTend  ITHKOBOFO,
CPEIHEBELIIPAMIICHHOIO M CPENHEKBAJPATHIECKOTO 3HAYCHHH. MeToabl H3MEpEeHHi IIEpEMEHHOr0 |
NOCTOAHHOrO HanpshkeHWH M TokoB. M3mepenme CK3. CenektuBHBlEe BonbTMeTphl. MccnemoBanue
CHEKTpa CHTHaNA.

Tema 9. 11udpoBEIE BOTETMETPEI

[uppoBEic BONBTMETPEI IEPEMEHHOTO HANPSIKEHWS. BpeMAAMIYILCHEIE ITH(POBEIE
BOJIbTMETPBI IIOCTOSHHOrO HampsokeHHs. [{ndpoBrie BOJLTMETPEl JBOWHOrO HHTErPUPOBAHMS.
[Tudposbie BOIETMETPEI ¢ HpeoOpa3oBaHHEM HANPSHKEHHS B 4acToTy. LlMpoBElE BOJIBTMETPHI
NOpPa3psTHOrO KOAUPOBaHUSA. MyJIbTHMETEL

Tema 10. M3Meperne MOIIHOCTH CHUTHANA

Meroasr m3mepenuit MommoctH Ha HY, BY u CBY. IlorpemmHocTH H3-3a HENOIHOTO
COTJNIaCOBaHWA MCTOYHWKA M Harpy3kd ¢ JHHHMEH nepenauu. BaTTMeTphl KajlopuMeTpHdecKHe,
TEPMHCTOPHBIE H HOIOMETPHYIECKHE, TEPMOIICKTPHIECKAE B TOHEPOMOTOPHEIE.

Tema 11. Ocounorpadsr

Knaccupukanms ocmumnorpados. IIpHHmED JeHcTBHA yHHBEpCATLHOrO OCHMIIIOrpada,
CTpyKTypHas cxema. UHmukaropHsie ycTpoiicTsa. I{adpoBhie ¥ BRMUCIHTENBHEIE OCIALIOrPadhl, HX
CTPYKTYpHI ¥ ocobenHOCTH. [JorpemuocTu u3MepeHuii.

CrpoGockonuyecknii ocuiorpad, ero OCHOBHbIE XapaKTEPHCTHKH. [IpHHIMI AEHCTBAS H
YCTpOMCTBO IpeobpasoBaTens B CTPOGOCKONMYECKOH Pa3BEPTKH.

Tema 12. Ananu3aTopsl cieKTpa CHrHaNa

Metozs! anammsa koneGanui B 9aCTOTHOH 06/1aCTH. AHATM3ATODPHI CHEKTPa ¢ MapaLIEILHOMH
¢ubTpanuel. AHaMM3aTOPHI CIEKTpa C IOCIeA0BaTeNbHON QrwibTpanueit. CHeKTpalbHEI aHATH3 C
IIOMOINBIO TMCKPETHOTO IpeobpasoBanus Dypbe, OCOOEHHOCTH M OCHOBHBEIE XapaKTEPHCTHKH
nAQPOBBIX CIEKTPOAHATH3aTOPOB. METOAbI H3MEPEHHI HEMAEHHBIX HCKAKEHHMIA.

Tema 13. Vi3smepenue XxapakTepHCTHK LENEH

Merons u cpencTBa H3MEPEHHH aMILIMTYAHO-9aCTOTHBIX, (a30-9ACTOTHEIX M MMIIEJAHCHBIX
XapaKTePUCTHK PAIHOKAHAIOB, PATHOTEXHHIECKUX YCTPOUCTB ¥ IEHEH.

Tema 14. Usmepenue ycrpoiicts na CBY

Merozb! u3MepeHnil TapaMeTpoB B xapakTepucTHK neneit Ha CBY. WaMepurenbHas TuHES 1
€¢ MCIOIb30BaHHE JUId H3MepeHud mnapaMeTpoB Harpyskd. Ilamopamusple usmepuresm KCB m
Ko3(ppuuuenToB nepesawy. MsMepenne ieMeHTOB MaTpHLbl paccesHus (S — I1apamMeTpoB).



Tema 15. 'ocynapcTBeHHas cucreMa obecrieueHus eauHcTBa uaMepenui (I'CH)

OCHOBEI TOCYapCTBEHHON cHcTeMbl obecriedeHHs exuwHcTBa M3MepeHui (I'CH). Hayunsre,
TEXHHYECKHE, OPraHM3allMOHHBIE W 3aKOHOJATENhHbIE OCHOBBI METPOJIOTHYECKOrO OOECIIECUECHHS.
3agaum u hyHkumME TeppaTopHanbHbix [[CM.

Tema 16. OcHoBsI cranmapTsanyy B PO

TocynapcTBeHHas cucrema Crapiaprisaiii Poccuiickoit denepanuu. OCHOBHbIE NPHHIAIBL U
3aga4qn crapapruzaiyy cornacuo ['CC P®. Bunp! crannapTos, npaMenseMbIX B Poccuiickoi penepauuy.
IMopsmok pa3paboTKyH ¥ H3MEHEHHA IOCYAAPCTBEHHBIX CTAH/APTOB. [ 0Cy1apCTBEHHBIA KOHTPOJIb M HA/30p 3a
cobmoaeHneM TpeGOBaHMM TOCY/IAPCTBEHHBIX CTaHIApToB. MexmyHapoqHoe coTpyaHudectBo Poccun B
obnactu cTaHmaprsaiud. [IpuMeHeHre MEXAYHapOAHBIX M HAIMOHAIBHBIX CTaHIapTOB HA TEPPUTOPHA
Poccuiickoit Oenepanam.

Tema 17. OcHOBHI cepTHHKauH B PO

OcHoBHEIe (YHKIMH cepTugukaimua U 30deKTHBHOCTh ee TnpoBeleHHs. Kparkas
XapakrepucTuka 3akoHa P® «O ceprudpuxanuum npogykuuE # ycayr». Llenw W NpHHIHAIE]
ceprupuxanuu. [loHstTHe o cHcreMe cepTH(ukanuu. OOGBeKTH 00A3aTeabHOM M JOOPOBOIBLHOM
cepruduKanyi. YIacTHEKHE U HOpPMBI 00s3aTeNbHOM cepTUHKaIHH.

Tema 18. M3Mepenue mapaMeTpoB | yIpaBleHHe kadecTBoM POA

PaaposnekTpOHHBIE H TENEKOMMYHHUKAIIHOHHBIE 3JIEMEHTEI, MOAYJIH, YCTPOWCTBA, CHCTEMEI
(PBA, POC, PTC u np.). [TapameTps! u XxapakrepucTuk. MeTOBI H CpEACTBA KOHTPOJIA, HCIIBITAHUH,
A3MEPEHAH H MOHUTOPHHTA.

ITpuHIMnEl GopMHpOBaHHS cHcTeM ympaBieHus kadecTBoM. Cranmaptel MCO Ha cHCTEMEI
YIpaBJIEHHA Ka9ECTBOM.

COJIEPXXAHUE IMPAKTUYECKUX 3AHATHH 110 IMCIIMIUIMHE

3anarue 1. Tema 2. MeTposiorndeckne XapaKTepHCTHKH M OBEpKa CPEICTB H3MEPCHUH

INoarpynmne: 1 Buas npubopoB. MeTponoruyeckue XapakTepUCTUKH CPEACTB u3MepeHui (MX
CH). Ilonarre o Mepax, 3TaoHaXx, 00pa3noBLIX U paboumx cpeAcTBax uaMepeHuid. IloBepka cpeacTs
u3Mepennil. IloBepoynsbie CXeMEIL

3anatue 2. Tema 3. [lorpemHocT H3MepeHNi

Knaccubpuxamus mnorpemHocTeii: ciyyadiHBle H CHCTEMATH9eCKHe, METOJAHYECKHE H
HHCTPYMEHTAIBHBIE, CTaTHYeCKHE W [JWHAMHYECKHE. 3aKOHBI paclupeleNeHHs CIyJafHoi
MOTPENIHOCTH.

3ansTHe 3. HopMHpoBaHMe HOTpeIIHOCTH, Npeaen NOMycTEMOM morpemsocTd. OCHOBHAA H
JIONOTHUTENbHAS MOTPEMIHOCTH U CIIOCOOBI HX MPEICTABICHAS.

3anatue 4. CyMMHpOBaHHE NOrpemHOCTeH. PacdeT mOrpenrHOCTH KOCBEHHBIX U3MEPEHHH 110
HOTPEITHOCTSM IIPSMBIX H3MEPEHHH.

3ansrtue 5. Tema 4. Ob6paboTka pe3yIbTaToOB H3MEPEHHI

3anMch pe3yabTaTOB, OKPYIJIEHHE. YdeT HEHMCKIIOYEHHBIX CHCTEMATHYECKHX IOTPEIHOCTEH
(HCII). Meromukxa o00paboTku pe3ynbTaToOB HM3MEPEHHH ¢ MHOTOKPATHEIMH HaOTIONCHHUAMH.
Toueunslie n HHTEPBALHBIE OLIEHKH H3MeEpAeMOii BeTHIuHEL. VCKiIIo9eHue rpyOBIX MOrpeIHOCTEH.

3ansTue 6. Tema 5. MeToms! ¥ cpeacTBa H3MEPEHHIA

OnexkrpomexaHudeckue npubopsl ¢ mpeoOpasoparensMu.. IIIyHTEI ¥ N06aBOYHEIE
COIIPOTHBIICHHS.

3anarue 7. Tema 6. M3aMepeHue BpeMEHHEIX HHTEPBAIOB H ()a30BEIX CIBUTOB

AHanmu3 TOTPEIIHOCTEH, OOYC/IOBNEHHBIX JHCKpeTH3alHed. MeToasl  yMeHBINEHUSA
NIOTPENTHOCTH AUCKPETH3AIAH.

3angTre 8. Tema 7. U3mepeHHe 4acTOTHI CHTHAJIA

OJIEKTPOHHO-CYETHRIH YacTOTOMEP € IOCTOSAHHOM norpemmHocThio. CBY DCY muckpeTHOro
rerepoauHHOro nmpeodpazonanus. CBU 3CY mo metoay nepeHocumka.

3ansTre 9. Tema 18. 3Mepenne napaMeTpoB H yNpaBlieHHE KauecTBOM PDA

Pa031eKTPOHHEBIE ¥ TEIEKOMMYHHKAIIHOHHBIE 3IEMEHTE], MOLYIIH, YCTPOMCTBA, CHCTEMEL
[TapameTpel u xapaxrepuctukm PDA, POC, PTC. Meroan u CpeacTBa KOHTPOJS, HCILITAHHH,
HM3MEPEHUH ¥ MOHHUTOPHHTA.



COJIEPXKAHUE JIABOPATOPHBIX 3AHSTHI ITO JUCIUTLIUHE

Jlaboparopras pabora 1. Tema 2. MeTponornieckue XapakTEPHCTHKH H IIOBEpKa CpPEACTB
H3MEpEHHI

[Moarpynnel u BUAE HprGOPOB. MeTpotornueckue XxapakTepUCTHKH CpeacTB H3MepeHui (MX
CH). [TousTHe 0 Mepax, 3TajloHax, 00pa3LOBEIX U pabodux cpeacrTeax m3MmepeHui. IloBepka cpeacTs
HA3MEPEHUH.

JTaGoparopras pabota 2. Tema 6. U3mepenue 3anepikek 4 $a3oBbIX CABUTOB

W3MepHuTend BpeMEHHBHIX HHTEPBAJIOB M pPa3HOCTH ¢a3. MHKponmponeccopHBIE CpeNCTBa
u3MepeHuii. MukpolieccopHsle ¢azoMeTpsl. BupTyanbHbie TPAGODEL.

Jla6opaTopHas pabota 3. Tema 7. V3aMepeHne 9acTOTBI CHrHaIa

DNeKTPOHHO-CUETHBIE JaCTOTOMEPH! AUCKPETHOIO cdeTa. MHUKPONPOIECCOPHBIE H3MEPHTEH
9acTOTHL. JJIeKTPOHHO-CYETHBINA JACTOTOMED C IIOCTOSHHOM MOTpeIHOCThI0. BHpTyanbsHbIe mpubophL.

JlaGopatopHas pa6ora 4. Tema 8. AHanoroBsie BOJILTMETPHI

[Ipeo6pazoBaTen NMUKOBOTO, CPEAHEBBIIPAMICHHOIO H CPEJHEKBAJPAaTHIECKOr0 3HAYCHHUH.
H3MepeHHe IepeMEHHOr0 H MOCTOSHHOTO HAIPKEHHS.

JlaGoparopnas pabora 5. Tema 8. CenextuBHnie BonsT™MeTphl (CB).
Hccnenopanue criekTpa curHana. Bupryanshsie CB. Ilorpemnocti.

JlabopatopHas pabota 6. Tema 9. [{uppoBbie BOIETMETPEI

ITudpoBele BOIBTMETPH IOCTOSHHOIO M MEPEMEHHOrO HANpsHKEHHS. BHIYHCIHTENIbHBIE
¢ poBEIe BOIETMETPHL. BHpTyanbHbIe IpUOOPEL

JlaGopatopnas pabota 7. Tema 11. Ocummiorpads:

[TudpoBbie H BEMUCIUTENBHBE OCHUWLIOrpadbl, X CTPYKTYpPHI B ocobeHHocTH. [TorpenHocTH
u3MepeHu#. BupryansHiie mpubopsi.

JlaboparopHas pabora 8. Tema 12. AHanu3aTOpHI CIIEKTPa CHTHAJA

Meroael anmammu3a xonebaHWii B 4acToTHOH o6mactu. CHeKkTpaibHEIM aHAIMA3 C TOMOIIBIO
IOHMCKpeTHOro mnpeobpasoBaHuss Pyppe, OCOOEHHOCTH M OCHOBHBIE XApaKTEPHCTHKH IH(PPOBEIX
CIIEKTPOaHATH3aTOPOB.

JlaGopaTopnas pabota 9. Tema 12. M3mepurenu HemuHeHHEIX Hckaxenuit (MHU).
Asronomurle MHHW. Bupryameneie MHU. CnextpansHbie ¥ pexeKTOpHEIE MeToAbl Ilorpemuoctu
H3MEPEHUH.

5. OHEHOYHBIE CPEACTBA JJIA TEKYIIIEI'O KOHTPOJIS YCIIEBAEMOCTH,
IMMPOMEKYTOYHOMN ATTECTAIIAHA IIO UTOI'AM OCBOEHMS JUCIUAILIMHLI U
YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOMN PABOTHI
CTYAEHTOB

5.1. Tekymmii KOHTPOJIb YcIIEBAEMOCTH

PeiiTuHr-konTpoan Nel
1. HestemsHocTh MmO obecnedeHMio enuHcTBa wu3Mepenuii (OEU) ocymectBiserca B
cooTBeTcTBHH ¢ (/IB):
a) 3akoHOM P® «O6 obecneueHnH eIMHCTBA H3MEPEHHIY;
6) [TocTanoBIeHUAME MECTHOM 3aKOHOJATENLHOMN BIIACTH;
B) HOPMATHBHEIME JOKyMEHTaMH, IpHHAMaeMbiMu ['occrannaptom Poccun;
r) PacniopsxenusMu npesugenta PO.

2. TocynmapcTBeHHOE ynpapieHne AestensHocTsio 1o OEU ocymectsiser (OB):
a) [IpaBurensctro PO,

6) AxMuHHCTpanus npezuaenrta P@;
B) ['ocynapcTeennbii koMuTeT PO 110 CTaHHapTH3anuy 1 METPOJIOTHH.

3. IlorpemsocTs pe3ynsrara H3Mepenuit orpanrdusaercs (JIB):



a) npeesioM JOIMyCKaeMOH NOrpemHOCTH;
0) pa3spAAHOCTHIO IIKAJIbI;

B) KJIaCCOM TOYHOCTH IIpubopa;

I) CpeIHUM apHPMETHIECKAM OTKIIOHEHHEM.

4. Ha METpONOTHIECKyI0 CIyx0y IIpeInpHsTHs BO3IaraioTcs cieaytomue obssannoctd (IB):
a) yCTaHOBJICHHE PAllHOHAILHOH CHCTEMEI TOCY1apCTBEHHBIX 3TAIOHOB;

6) pazpaboTka cpencts u3Meperus CU i HyX 1 OpeIPUSITHS,

B) OpraHu3anus u nposegenue pemonta CH;

I) YCTaHOBIICHWE [OHATHI METPOJIOTHH, YHH(UKAHMA TEPMUHOB.

5. Tocynapcraennsle npaemounsle uctbrranus CU (I'TIH) — 310 ucmerranus ([IB):
a) o6pasuoB HOBbIX CU, mpeHa3sHaAYEeHHBIX /Il CEPUMAHOTO BRITYCKA,

6) o6pasnos CU, noanexamux BBO3y H3-3a FPAHHUIIEI IAPTHIMHY;

B) HoBbIX CH, co31aHHBIX Ha NPEAIPUATHH UL €r0 HYX;

r) Bcex CH, BBO3MMBIX M3-3a FPaHUIIBL

6. Ilosepxe moanexur (OB):

a) Kax/sii sx3eMiunip CH;

6) kaxaeni Tpetuit sxsemiuap CH;
B) KevkJIbIN AecsaThIi 3k3eMinisap CH.

7. Iosepky CU Moxet ocymecTBiTh (OB):

a) aTTECTOBAHHOE B KAYECTBE MOBEPUTENS PHIUIECKOE JIHLIO;
0) KBaTMQHIMPOBAHHEIN HHIKEHED;

B) PYKOBOAMTENb METPOJIOTHIECKOH CITyXKOEL

8. JleATenbHOCTD 10 H3rOTOBJIEHHIO, PEMOHTY, IIpoAaxe ¥ npokaty CHU (OB):

a) paspemaercs MO PEMICHUIO OPraHOB HCIIOHUTEILHOMN BIACTH;

6) moaBepraeTcs IMIEH3NPOBAHMIO OpranaMu ['oCcy1apCTBEHHOM METPOJIOTHYECKOM CITyXObI;
B) MOXET OCYIIECTBIIATECS JEOOBIM 3apErUCTPUPOBAHHBIM IIPEANIPHHAMATENEM.

9. Meromudeckue norpemuocta obycnosnensl (JIB):

a) BHyTPEHHUMH IIIyMaMHd MOJIyJIEH;

0) BHEINHUMH HABOJKAMH;

B) HECOBEPIIEHCTBOM METO/a U3MEPEHHS;

I') JOMYIIEHHUSAMH ¥ NPUOIMIKCHUAMH B YpaBHEHUN U3MEPEHHS.

10. Metoaudeckue norpemHocTy u3BecTHEI (OB):

a) y)Ke Ha CTaJIM¥ NPOEeKTUPOBaHUA IpUbopa;

6) mocie TmaTeNMbHBIX SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUH;
B) [IOCIIE IPOBE/ICHUS NOBEPKH NpHGOpa.

PeliTHHr-KOHTpOJIL Ne2

11. UECcTpyMeHTaTBHBIE HOrPEeIHOCTH 00ycIoBieHH (/IB):

a) pa3bpocomM napameTpoB 3nemeHToB CH;

6) IyMaMH U HEMASATHHOCTBIO COCTaBHBIX Yacteit CU;

B) BIIMSHUEM BHYTPEHHETO CONPOTUBIICHHS IpUbopa;

I') JOMYNMICHUSMH ¥ TIPUOIH)KEHUSIMH B YPABHEHUH U3MEPEHHS.

12. Ecmu 3akoH pacnpeacieHHs CIy4YailHOM IOIPEIIHOCTH HEHU3BECTCH, TO PEKOMEHIYETCH



npuaEMath (OB):
a) HOpMaIbHOE paclpe/elIeHHE;
6) paBHOMEPHOE pacnpe/ieleHue;
B) TPEYTOJBHOE pacupee/IcHHE;
I') apKCHMHYCHOE paclpe/ielIcHHeE.

13. Eciu cily9aifHas OrpelmHoCcTs 06yCIoBIeHa TApMOHMYECKOA TOMEX0H, TO PEKOMEHTYETCH
npuauMath (OB):

a) HOPMAIbHOE paclupe/eIeHue;

6) paBHOMEpHOE pacpe/IC/ICHHE,

B) TPEYTOJIBHOE paclpeieIcHHUE,

') apKCHHYCHO€ pacnpeficlIeHHE.

14. Ecnu ciaydaifHas TOTPEMHOCTh OOYCNOBIEHA MHOTUMH MPHYMHAMH OAHOI'O BECOBOTO
HOpSAJIKa, TO peKoMeHyeTcs IpuHAMaTh (OB):

a) HOpMaJIbHOE pacIpeAeiIcHHUE,

6) paBHOMEPHOE PacHpe/ICICHHE;

B) TPEyTOJIbHOE paclpe/clICHHE,;

) apKCHHYCHO€ pacIpefclcHHE.

15. CHcCTeMaTH9ecKHe MOTPEIIHOCTH, €CIM OHH H3BECTHHI WIH  JOCTaTOYHO TOYHO
onpenenensl, cymmupyior (OB):

a) anrebpandeckd ¢ y9eTOM COOCTBEHHBIX 3HAKOB;

6) Moaynmu 6e3 ydera 3HaKOB;

B) TEOMETPHIECKH 10T KOPDHEM KBaJpPaTHBIM.

16. CryuaiiHbie MOrpemIHOCTH (CpeTHEKBAIPATHYECKHE OLIEHKH ) CYMMHPYIOT
a) Moy 6e3 ydera 3HaKOB,

6) reoMeTpHYECKH IO/ KOPHEM KBAIPATHEIM C YUETOM KOPPEJISIIUH;

B) FEOMETPHIECKH IIOJ KOPHEM KBaJIpaTHBIM €3 ydeTa KOppeIIsIiy.

17.Momnocts B Harpyske (P=1*U) onpenensercd no pesyibTaTaM NpsSMbBIX H3MEPEHHH TOKa
(1=10,0 + 0,3 MA) u Hanpsxenus U=(10,0 + 0,4 B). Kak npaBHIBHO CIOXHTE H3BECTHBIC IIPEICTHHEIE
3Ha4eHHs CTydaiHBIX MOTPENIHOCTEN M 3aIMCaTh JOBEPHTENBHYIO MOTPEITHOCTD pesyibTaTa (OB):

a) (100,0 + 0,3 MBT);

6) (100,0 + 0,4 MBT);

B) (100,0 + 0,5 MBT);

r) (100,0 + 0,7 MBT).

18.ConportuBnenre Harpy3ku (R=U/I) onpenensgercda mo pesynbTaraM HOPSMBIX H3MEPEHHH
toka (I=10,0 + 0,3 MA) u Haupsxkerus U=(10,0 + 0,4 B). Kax mpaBHIBHO CIIOXHTH W3BECTHBIE
npejeibHbIE 3HAYEHHS CIydYailHBIX NOrpeIMHOCTEH M 3alMcaTh MaKCHMaBHYIO IOTPEIIHOCTH
pesynsTata (OB):

a) (1,0 + 0,3 xOwm);

6) (1,0 + 0,4 xOm);

B) (1,0 + 0,5 xOm);

r) (1,0 + 0,7 xOm).

19. Yuer MHEHHI BCeX 3aMHTEPECOBAHHBIX CTOPOH IpPH pa3paboTke W NPHHATAHM CTaHIapTOB
Jocturaetcs npouexnypoi (OB):

a) oOCYXXICHHUS MPOEKTa CTaHAAapTa 3aUHTEPECOBAHHAIMHE CTOPOHAMH,

0) aHaM3a aHANOTWYHBIX IPOEKTOB CTaHAAPTA,



B) 00CYXKIEHHS IIPOEKTa CTaHIapTa pa3paboTUUKaMHU.

20.DK0OHOMHYECKMMH moKa3arelsamMu pH Beibope CU apmsmores (IB):
a) OpICTpONIEeiiCTBYE;

6) crommocts CH;

B) BxoaHoe conporusierue CH;

r) Openebl H3MepeHus npubdopa.

PeliTHHI-KOHTPOJIb Ne3

21. Ipu6op M3-95 npennaznaden s nimeperns (OB):
a) 9acTOTHI;

0) Hanps>KeHHS;

B) MOIIHOCTH;

r) AUX.

22. TIpu6op Y3-64 npennasnaden it uamepenus (OB):
a) 4acTOTHI,

6) HanpsDKEHHUS;

B) MOIMHOCTH;

r) AUX.

23. TIpubop B2-38 npeanasHayeH i1 uaMepenus (OB):
a) 4acTOTHI;

0) HanpsHKEHHUS;

B) MOIIHOCTH;

r) A4YX.

24. TTpubop X1-56 npennaznageH s u3meperHnd (OB):
a) 4acTOTHI;

6) HanpsDKeHUs,

B) MOIIHOCTH;

r) A4X.

25. B nuanazone CBY moxer paborars octmstorpad (OB):
a) 3aMOMHHAIOINUN;

6) cTpoOOCKOIMIECKHIA;

B) YHHBEPCAIbHBIM.

26.Bbonee 6ricTponeiicTByromuii BoasT™MeTp (OB):
a) BPEMSUMITY/IBCHBIN;

6) IBOMHOIrO HHTETPHPOBaHHUS;

B) IOPa3ps/THOrO KOJAUPOBAHHUA.

27. Jing kimacca To4HOCTH 1 abcoMmoTHas NOTPemHOCT pe3ysibTara u3MepeHus B Touke 50 B
Ha npegesie u3meperns 100 B ve nomkra npessunats (OB):

a) 2 B;

6) 2%;

B) 1B.

28. MakcumapHas norpemHocts g CKO=1% m paBHOMepHOro 3akoHa paclpeAcicHHs
paeHa (OB):



a) 2%,;
6) 1,73%;
B) 1,5%.

29. JTna snekrpoMexaHmdeckoro npubdopa co mkasoi 100 MB 4 BHYTpEHHHM COIPOTHBICHHEM

1 xOM BEIGpano no6aBodHOe conpoTBiaeHHe 9 KOM. Ero mxana crana (OB):

a) 9B;
6) 10 B;
B) 1B.

30. CriexTp curHaiza MoXxHoO uccienopats (JIB):
a) ocnmutorpagom;

6) aHaTM3aTOPOM CIIEKTpA;

B) CEJIEKTHBHBIM BOJIbTMETPOM;

') H3MEPUTEJIEM HENMMHERHBIX UCKAKEHHH.

5.2. IlpomMekyToYHASA ATTECTAIIAA 10 HTOraM OCBOCHHS THCIHILIHHbI
Bonpocsl K 3K3aMeHy

METPOJIOI'HUA

PR 2 B L B [ =
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19.
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O6nacTe ¥ BHILI A3MEPEHHH, IPUMEPHI IPSIMBIX 1 KOCBEHHBIX H3MEPECHHH.
CpencrBa u3Mepennit, ux Buabl U kiaccaduxamus PUIT (mo I'OCT).
Merponorunaeckue xapakrepuctaxu (MX) CH.

I'CH, ee cTpyKTypa B IOJACHCTEMEL. MeTponorudeckas ciyxba B PO.
I'ocymapcTBeHHBIE HaYIHBIE METPOJIOTHYECKHE IEHTPHI B AX (YHKIHA.
Bnagumupckuii [[CMC u ero Qpynxipn.

IToBepka 1 KaTMOpOBKa CpeAcTB u3MepeHui. [loBepouHbIEe CXEMBL

[MorpemHOCTH METOIHYECKHE, AHCTPYMEHTATILHbIE U CYOBEKTHBHEIE (C IPUMEPAMH).
[TorpemHoOCTH CHCTEMaTHIECKHE, Apei(OBHIe U CIIydaiHbIe (C IpEMEpaMH).

. 3aKOHBI pacHpeelieHHs CIydJaifHpIX MOrpemHocTed (HopMaibHblM, CTBIOZECHTa, paBHOMEPHBIH,

TPEYTOJILHBIM U apKCUHYCHBIH).

IlorpemHocTH afTUTUBHBIE H MYJIbTHILTHKATHBHEIE (C MPUMEPAMH).

[TorpemnocT OCHOBHBIE H AONOJIHUTEIBHBIC, CTATHYECKUE U TUHAMHYECKHE (C IpUMEPaMH).
INoaroToBka k u3MepeHHAM. Y4eT Moaenu oOnekTa, Bribop merona, CH.

OneHka NOTPENIHOCTH Pe3yabTaTa IpsSMOro OJHOKPATHOTO H3MEPEHHUS.

OneHka cyMMapHO#H CITydaiiHOR M CHCTEMaTHIECKOH IOrPeIIHOCTH MHOTOKPATHBIX H3MEPEHHUH.
Craruueckue xapakrepuctuku PUII, cxembr PUTT, MocTOBEIE CXEMEL.

[ocynapcTerHas cucTeMa cTaHapTi3aiiu Poccuiickoii ¢penepanuu. Bunpl cranaapros.
I'ocymapcTBeHHBI KOHTPOMB U HA30p 32 coOMoneHreM TpeGOBaHUI roCyIapCTBEHHBIX CTaHAPTOB.
OcHoBHble QyHKIHHN cepTHGHKAIIH 1 () (PEKTHBHOCTE €€ IPOBEICHHS.

. Obs3arensHas u 106poBobHas cepruduranus. OdopmieHue cepTudHKATa COOTBETCTBHA.

21. NobpoBonbHas cepTUHKANKA, €€ Ha3HAYeHHE ¥ OTIIMUUTENLHEIE OCOOEHHOCTH.
PAJTMOU3MEPEHHU A
1. H3Mepurens HMHTEpBaJla BPEMEHH II0 METOHY IUCKpeTHOro cdera. CTpyKTypa MOTpeImHOCTH C

2

ol ol

Knaccuukanuei.

H3mMeputens uHTEpBana BpeMeHH IO METOXY AMCKPETHOro cduera ¢ mHTepnoismmed. Crpykrypa
[IOIPEITHOCTH C KJIacCH(pUKaLHeH.

Qa3oMeTp C KECTKOH JIOrMKo# ¢ mpeoOpa3oBaHmeM caBura (¢asbl BO BpeMEHHOHW HHTEpBAll.
CrpyxTypa MOrpelHOCTH ¢ K1accupHKanuei.

MuxkponpoueccopHsmi pazomerp. CTpyKTypa IOTpEIIHOCTH ¢ KiIacCHUKanuei.

Pe3onancHsii yactoToMep. CTpyKTypa NOTpeNIHOCTH ¢ KiaccHpuKanuei.

OCY muckpernoro cdeta. CTpyKTypa IMOrpemHOCTH C KIacCHUKAITHEH.

9CY CBY muckpetHOro rerepoAuHupoBanua. CTpYKTypa HOTpEIIHOCTH ¢ KIacCH(pHKAIHAEH.



8. 3CY CBY no Metoxy nepeHoca 9acToThl. CTPYKTYpa IOTPEIIHOCTH ¢ KIacCH(pHUKAIHE.

9. BomptMerp CK3 c¢ mnpeofpa3oBaHWeM 3TeKTpHYECKOW OSHEprHH B TemwtoBylo. CTpyKTypa
HOTPENTHOCTH ¢ KJIacCHpUKaIHeH.

10. BpeMsumiry iscHBIA BOMbTMETP. CTPYKTypa OTPEIIHOCTH C KIaccHpHKamueH.

11. BomsT™eTp ABOMHOrO HHTErpUpoBaHus. CTPyKTypa IIOTPEIMHOCTH C KJIacCHPHUKAHEH.

12. BomsT™eTp nopa3psaaHoro koaupoanus. CTpyKTypa NOTPEIIHOCTH ¢ KIaccHpHKareH.

13. Kanopumerpudeckuii BaTTMETp C MOCTOSHHOM TeMmepaTypolt (Meron 3amemeHus). CTpykTypa
HOTPEITHOCTH C KiIacCUu(UKaIHEH.

14. TepMOpe3UCTHBHEIH BaTTMETP ¢ MOCTOM YuTcTOHA. CTPYKTYypa IOTPEIIHOCTH C KIaCCHQHKAIHEH.

15. TepmoanexTpudeckuii BarrmeTp. CTpyKTypa IOIPENTHOCTH C KNaccApUKanuei.

16. YuuBepcanbhsii ocumwmiorpad. CrTpykTypa morpemHocTd (¢ KiaccHpHKalnueid) B pexmMax
H3MEpeHHUs HHTepBajla BpeMEHHU U YPOBHS.

17. CtpobGockommueckuii ocmiuiorpad. CtpykTypa morpemHocTH (¢ Kinaccupukaiped) B pexuMax
U3MEepeHUs HHTepBajia BpEMEHH K YPOBHS.

18. AHammsaTop cmekTpa ¢ mapaulenbHOM  ¢umubTpamueit. CTpykTypa IOrpeutHocTd  (C
KIaccuuKanuei) B pexuMax H3MEpeHHs 9acTOTEHl 1 YPOBHS TaPMOHHK.

19. AHanu3aTop cHekTpa C HOCIEHNOBaTeNbHOH (QuiubTpanueil. CTpykTypa mOrpemHocTd (c
KiIaccuuKanuei) B pexxaMax H3MepeHHus 9aCTOThl H YPOBHS FrapMOHHUK.

20. BeruenurenpHBI  aHamu3arop crmektpa. CTpykTypa morpemHocTH (¢ KiuaccHHUKaluend) B
peXHMax H3IMEPEHHS JacTOTHI U YPOBHS TapMOHHK.

21. U3MepHTens HEMMHEHHBIX HcKakeHHH. CTpyKTypa NOrpenHOCTH (C KTacCH(hHKAITACH).

5.3. CamocToATEILHAN paboTa CTyIeHTOB
CamocrosTensHass  (BHeayaWTOpHas) paboTa  CTYANEGHTOB  BKIIIOYAET  3aKperlicHHe

TEOPETHYECKOTr0 MaTepHana MpH IOATOTOBKE K BHIIONHEHHIO M 3amuTe 1abopaTOpHBIX 3aJaHud, a

TAKXKE NPH BBINOJHEHHH HHIWBHIYanbHBIX 3afaHMM K npaktwdeckuM 3aHaTHsM B CPC. OcHoBa

CaMOCTOATENBHOH pPaboOThl H3y4eHHE TEOPHH MO PEKOMEHAOBAHHBIM HMCTOYHHKAM H KOHCIIEKTY

JeKIMH, a TaKXKe PeMICHHE 3a/1a9:

1. Jna xmacca ToYHOCTH 1 ompenenuTs abCOMOTHYIO, OTHOCHTENBHYI0 M [PHUBEAEHHYIO
IIOTrPEeIHOCTH pe3ynabTaTa u3MepeHHs B Touke X = 4N (B) Ha npezene uamepenuns Xx = 100 B.

2. 3anmcaTh BHIPaXEHHE UL OTHOCHTEJILHOW NOTPELIHOCTH PE3y/IbTaTa M3MEpEeHHs, KOTja Kiacc
TOYHOCTH BOJbTMeETpa 1,0 npencrapnen 2-uneHHOH HOPMYNIOH, B COOTBETCTBHHE ¢ KOTOPOM B TOUKE
X = 3N (B) na npezene u3mepenus Xx = 100 B agmurusnas cocrasnsiomas B 2 pasza Gospime
MYJIBTHIUTAKAaTUBHOM. BeIGpats a u b.

3. Omnpenenurs MakCHMAIBHYIO IOrpemIHOCTH, ecimd ©=0,1N% s 3aKOHOB pachpeleIcHHUS:
PAaBHOMEPHBIH, TPEYTOJIbHEIH, apKCHHYCHBIH 1 HOPMATbHEIH.

4. OneHuTe CyMMapHYIO IIOIPEITHOCTD, 3aJaHHYI0 B % 3-MA CIIy4alHEIMA COCTABILIIOIUMY, KaXas
U3 KOTOPBIX 3aJjaHa JOBEPHTEIBLHEIMH IpaHHIaMu ¢ BepoaTHocThIO 0,95: 0,1*N — pacnpenenena
o0 HopMmamkHOMY 3aKoHy; 0,2*N - pacmpeneneHa 10 apKCHHYCHOMY 3akoHy; 0,3*N —
pacpezenena o paBHOMEpPHOMY 3aKOHY.

5. OueHnuTe CyMMapHYIO IOTPEIIHOCTD, 3a1aHHYI0 B % 3-Ms CIyYalHEIMH COCTaBILTIOIIMMHE, KaXIasd
H3 KOTOPBIX 3aJaHa JOBEPHUTEIBLHBIMH TPaHHIAMH ¢ BeposTHOCTHIO 0,95: IBe cocTaBisIONHE
0,1*N u 0,2*N xoppenupoBaHHH M pacIpeieNeHH [0 HOPMAIBHOMY 3aKoHy; omHa - 0,3*N
pacrpezieeHa 10 paBHOMEPHOMY 3aKOHY.

6. OnenuTe CyMMapHYIO HOTPEIIHOCTD, 3aJaHHYIO B % 2-MA CTy4aiiHBIMM COCTaBIIAIOMIAMH, KaXaas
M3 KOTODBIX 3aJlaHa JOBEPUTEIBHBIMA IPaHHIAMK ¢ BeposTHOCTBIO 0,95: 0,1*N pacnpenenena mno
HOpMankHOMY 3akoHy; 0,2*N  pacnpenenena mo paBHoMepHOMY 3akoHy, - w oxuoid HCII c
IrpaHMYHBIM JOBEPUTEIBHEIM 3HadeHHEM 0,3 *N.

7. Man npubop Toka co mkanmoii 10 MKA u BHyTpennum compoTHBieHHeM 0,1*N xOm. Kaxue
HYXHBI OTyHTBI 7 mKkan Toka 1 MA u 1 A? Kakoe 6yzer BxonHOe compotusienue nputopa?

8. Jlau npuGop Toka co mxanoi 10 MKA u BHyrpennuMm comporuBierreM 0,1*N kOm. Ha kaxue
MKaTkl MOXHO NOCTPOMTH BOJBTMETP, H KaKWe JO/DKHBI ORITh HpH 3TOM J106aBOYHEIE



conporuBrenus? Kakoe 6yzeT BxomHoe conpotusieHue npubopa?

9. aum mpubop Toka co mxaino# 10 MKA u BHyTpenHEM conpoTuinerneM 0,1*N kOM. Ipemnoxure
IIKaTy OMMETpa H HalpsHKEHHUE HCTOYHHUKA MATAHHS.

10. HJar mpubop co mxanoi 100 MB u BHyTpeHHEM conporuBieHreM 1*N kOMm. Ha kakwe mxaisr
MOXXHO IOCTPOHTb aMIIEPMETP, H Kakhe AODKHEI ObITh pH 3ToM myHTHI? Kakoe Gyzmer BXxomaHoe
COIIPOTHBIIEHHE mpubopa?

11. C xakod MHHHMAIbHON OTHOCHTENBHOM IOTPEIHOCTBIO MOXXHO H3MEPHUTH HHTEPBAT BPEMEHH
0,1*N Mc, ecimm gactota cueTHBIX ummyimscoB | MI'm.  Merox mmckperHoro cyera 6e3s
HHTEPIIOJIAIHH.

12. C xaxoii MHHUMAILHOH OTHOCHTENIHHOM MOIPEIIHOCTHI0O MOXXKHO M3MEPHTh MHTEPBAI BPEMEHH
0,1*N wmc, ecimm uacrora c4eTHBIX mMmymbcoB | MI'm.  Mertox amckpeTHOro cdera c
HHTEPHOJALMEH.

13. C xaxoi MUHHUMAaTBHOH abCOIOTHOM HOTPEIIHOCTHIO MOXHO M3MEPUTH CABHI (Ga3bl Ha 9acToTe
10*N I'n, ecnm gacToTa cueTHBIX UMnIyascoB | MI'u. Metoa muckpetnoro cuera ¢ MIIC. Kakoe
TpeGyeTcst BpeMsi u3MepeHus?

14. C xako¥d MHMHMMATbHOH OTHOCHTEIHHON MOTPEMIHOCTHIO MOXHO M3MEPHTH CABHUT (a3bl 5*N’ Ha
gactore 10*N I'n, ecrm 9acToTa cyeTHBIX HMIynscoB 1 MI'. Meroa muckperroro caera ¢ MIIC.
Kakoe Tpebyercs BpeMs usmepeHus?

15. C xaxoii MEHUMAaILHOH NOIPEIIHOCTHIO JUCKPETU3AMHE MOXHO H3MEPHTE dacToTsl 1ION 'mu N
MI'n MeTomOM AMCKPETHOrO cYeTa IIPH BpeMeHU H3MepeHus 1 ¢?

16. Kax usmeputs gactotel N I'Trr u (N-0,01) I'Tn ¢ momomeio MIT'? Bribepere fo.», TPaHAYHEIE
9aCTOTHI H MON0Cy npoiryckanua YIIY, onenure f,,.

17. Kak m3meputs gactoty N ITn ¢ moMompio MITY? Orennte 3HaueHHs YacTOT IETEPOJMHA H
HOMEp TapMOHMKH.

18. BarTMeTp CpemHero 3HauyeHHs MOIIHOCTH MOKasan BenwuuHy +3Nab-MBt. KakoBa mMIrymncHas
MOIIHOCTE (MOITHOCTE B HMITYJIBCE), €CIH CKBAKHOCTB paBHa 3N?

19. Kakosa norpenmocts u3meperns 4N MBT Ha mkane 100 MBT BarTmMeTpoM Kiacca TousocTH 1 6e3
ydeTa paccoriacoBaHHs B TpaKTe?

20. Kaxosa morpemnocts u3mMepenus 4N MBT Ha mkane 100 MBT BaTTMeTpoM KiTacca TOYHOCTH 1 ¢
YYETOM paccoriacoBaHus B Tpakte, ecnu [[=0,1N ?

21. C1po6 — ummymnsCe GopMEpYIOTCH ¢ maroM cumrbmBanus A==TN/360=T/360/N. Yro Gyzer Ha
skpare JJIT npu nonage Ha BXOJ| CHHYCOHIBI, €CJIH 9MCIIO BEIGOPOK k=907

®OHJ OLEHOYHBIX CPE/ICTB JUIA NPOBEJEHHA ATTECTAIIMM YPOBHA CHOPMHPOBAHHOCTH KOMIETEHIHIA
obyqatomuxcs mo gucmumane «METPOJIOTHSI M PAIJUOUSMEPEHMST»  odopmisercs
OT/ICTEHBIM JOKYMEHTOM.

6.YYEPHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIEYEHUE
AUCIHAITJIAHBI
6.1. KaaroofecneuennocTh

HaumMenoBaHue MUTEpaTyphI: aBTOP, I'on KHHUI"OOBECITEYEHHOCTD
Ha3BaHME, BUJ H3JaHUs, H34aTEIbCTBO H3aHuA

Hamgwe B 3neKTpoHHOM Karasore
9BC

OcHoBHas muTEparypa

1. ITo3musxoB A.Jl. Kypc nexumit mo 2008 95C Bal'Y

MMCIMILTMHE «MeTtposnorus u http://e.lib.visu.ru:80/handle/1234567
pagronsMepenus», Yactsl / Braaum. roc. yu-T, 89/1104

Bnamumup, 2008. 164 c.




2. [TozmasxoB A.J[. Kypc neknuit o
pucurumae «MeTtponorus u
paguon3Mepenus», Yacts2 / BnagumM. roc. yH-T;
Brnagumup, 2009. 124 c.

2009

9bC Bnl'Y
http://e.lib.vlsu.ru:80/handle/1234567
89/1462

3. ITo3musakor A.Jl., Ilo3gasakoB B.A.
BupTyanbHBIE palHOH3MEPHTENbHbIE MPHOOPE
1 KOMILTEKCE: Y4eGHoe mocobue / Bnamum.
roc. yi-T. - Bmagumup. - 2015. - 236 ¢.

2015

OBC BalY
http://e.lib.vlsu.ru:80/handle/1234567

89/4308

JlonmosHUTENbHAS TUTEpATypa

1. Kopotkos B.C. Metposnorus,
CTAHIAPTH3AIMS B CEPTHOHKAIHS
[DnexTpoHHBI! pecypc]: yaeOHOe mocobue Juis
CIIO/ Kopotkos B.C., Adonaco A.U.—
Caparos: [IpodobpazoBanue, 2017.— 186 c.

2017

3BC «IPRbooks»
http://www.iprbookshop.ru/66391.ht
ml

2. IlozmaskoB A.Jl., Ilozmmsxos B.A.
MozempoBaHue AIMOPUTMHYECKHX METOMIOB
OLIpeAeNCHAs  NapaMeTpoB  paJMOCHIHAJIOB.
IlpaktukyM / Brmagum. roc. yH-T; Bmamumup,
2012. 114 c.

2012

OBC Bnl'Y
http://e.lib.vlsu.ru:80/handle/1234567

89/2383

3. lozmaskoB A.Jl. KpeiitoBsle cuctemel PXI
JUIS KOHTpPOJI, HCHBITaHHH M MOHMTOPHHIa|
pamuo-annaparypsl: yue6. nocobue / Boamum.
roc. yH-T. — Bnagumup: Pen.-uzmar. xommiekc
Bnl'Y, 2010.- 118 c.

2010

9BC Bnl'Y
http://e.lib.vlsu.ru:80/handle/1234567
189/1862

4. AMuneB A.B. Metponorus, cranaapTu3an

¥ cepTHduKanusi B TENCKOMMYHHKAI[HOHHBIX
cucreMax [DnekTpoHHBIM pecypc|: ydeGHoe
nocobue/ AmuHeB A.B., bimoxus A.B.—
ExarepunOypr:  Ypanbckuii  ¢eaeparbHbIH
yauBepcutet, ObC ACB, 2016.— 204 c.

2016

9BC «IPRbooks»
http://www.iprbookshop.ru/65945.ht
ml

6.2. Ilepuoau4eckne H3JAHUA
OTtedecTBeHHBIE XKYPHAJIBI:
e Pammorexuuxa;
e PanuorexHHKa H 3TEKTPOHHKA;
e IIpubopsl 1 TexHHUKA IKCIIEPUMEHTA;
e [ludpoBas oOpaboTka CHIHATIOB.
PedepaTnBHBIE XKypHAJIBI:
e PanuoTexHHKA;
e DIEKTpOHHKA.
3apybexHbIe XKypHAIbI:
¢ IEEE Transactions on Communications;
o IEEE Transactions on Signal Processing;

e IEEE Transactions on Instrumentation and Measurement.

6.3. Harepuer-pecypcsl
«IPRbooks» http://www.iprbookshop.ru
9BC Bal'Y http://e.lib.vlsu.ru
http://www.studentlibrary.ru
http://znanium.com/bookread2.php?book




WWWw.Insruments.ru
www.keysight.com
www.advantest.com
www.anritsu.com
www.lecroy.com

www keithley.com
www.fluke.com
www.rohde-schwarz.com
www.tek.com
WWWw.ni.com

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIIMHBI

Jis peanusaitiy JaHHOH THCIHUIUTMHEI MMEIOTCS CHIENUATBHEIE IOMEINEHHS IS TTPOBEICHHA
3aHATHH NEKUMOHHOTO THIA, 3aHATHH NPAaKTHYECKOro/TabopaTopHOro THNA, TIPYNHOBHX H
HHIUBHAYAIBHBIX KOHCYJIBTALMM, TEKYyIIEro KOHTPOIS M IPOMEXYTOYHOH aTTECTAllHH, a TaKKe
NOMEIIEHHS U1 CaMOCTOSATEIbHOH paboThI (yKa3aTs He0OX0MMOE).

MarepransHo-TexHIgecKoe 0becIieYeHHe JUCIILIMHB] BKIFOUACT:
¢ kadenpaTbHbIC MyIETHMEHITHEIE cpencTBa (ayn. 301-3 u 335-3);
e Habopsl cai10B K ekmusaM (0T 25 10 40 craiiioB 1o KaXI0i JeKIHH);
* o0opyroBaHKMe CIeIMAT3APOBaHHOM naGoparopuu (506-3) mo mucimmumme «Merponorns u
PaIHON3MEPEHUS?,
® KOMITBIOTEDEI CO CICIMATH3HPOBAHHEIM IIPOTPaMMHBIM 0GeCIEIeHIHEM BUPTYaJIBHEIX IIPHGOPOB.
IIpaMevanune:
OGopynoBaHre celHa3HPOBaHHOM aboparoprn 506-3:
® YHCIO KOMIIBIOTEPOB CO CHEIHMATM3HPOBAHHBIM IIPOTPaMMHBIM OOECIIeYEHMEM COCTaBIZET 8§
CAWHMIT,
® H3MEPUTEILHBIX PHOOpoB - 19 emmmim (B7-34, B7-16, B7-39, B2-38, I'4-156, T'4-128, T'4-165,
I13-36,13-118, C6-11, U3-45, U3-46, U3-54, U3-64, X146, X1-42, C4-60, CK4-59, B1-9).

Pa6ogyro nporpammy coctasun npodeccop xad. PT u PC cw/ _~  AJl Tlo3gusaxos.
(¢H6;713m?1c53, .

Penenzent reH. qupextop BKB «PamiHocBs3e» K.T.H. Z% A.E. Bormasos
(MecTo paboThl, fomKHOCTB, U0, NOATIHCD) y /

I[TporpamMma paccmoTpeHa ¥ 0100peHa Ha 3aceflanid Kadeaphl L
=7 Z

TIpotoxon Ne /o1 F0EF. 2/ rona > 4

3aBenyromuii kadpenpoii PT u PC /.__, O.P. Hukutun

C

—7
Pabouas mporpamma paccMoTpera (. %6pena Ha 3acelaHHM Y4eOHO-METONMYECKOW KOMHCCHH
HanpaBieHus «PAJITMOTEXHUKA»
ITpotokon Ne / ot/ 44 & roza

IIpencenarens xoMuccnu 3a. kKadeapoii PT u PC
(®HO, no,

JIUCT IIEPEY TBEPXKIEHU S



PABOYEH ITPOTPAMMBI JUCLIATIJIMHEI (MOJTYJIST)

Pabougas mporpaMma o06peHa Ha
INporokon 3acenanns kapeapst Ne

3aBenyromuii kadenpoi

yueOHBIHA rog

Pabouas nmporpamMa ono6peHa Ha
I[Tpotokou 3acenanus kadeapsr Ne

3aBeayromuii kadenpoi

Pabouas nporpaMma onobpena Ha
ITporokon 3acenanus kadenpnr Ne

3aBenyromuii kadenpoit

oT roja
O.P. Hukutun

y4ebHRIi roa

oT rojaa
O.P. Hukutin

yueOHBI roa

oT roja

O.P. Huxute




JIUCT PETHCTPAIIMA U3SMEHEHHAMN
B pabo4ylo NporpaMMy JHCLHUILTHHEL

""MeTpoJIOrHs ¥ pagHoH3IMepenns" (MPH)

(HauMEHOBaHNE JUCLMILTHHEI)
o6pa3oBaTenbHOR MporpaMMbl HanpasineHus noarotosku 11.03.01 «PagHoTexHHKa

HaNIpaBICHHOCTD: «ONEKTPOHHEIEC IM(POBLIE YCTPOHCTBA H CHCTEMBI»

(6axanaspuam)
Howmep BHeceHbl v3MEHEHMA B 9acTH/pas/iensl Hcenonnurens OcHoBaHue
U3MEHEHHUA paboueit mporpaMMel 015(0] (HOMep ¥ aTa MpoToKona
3acelaHua Kadeapel)
1
2
3aB. kadeapoi /Huxutun O.P.

IToonucs DPHO



